Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
-1 -I. Introduction
1.
Economic growth has been slowing down in highly industrialised countries since the 1960s. Two fundamentally different explanations have been put forward. One links bad growth performance to a bad climate for investors: Incentives should be restructured in order to assure a higher rate of capital formation . According to the other explanation technical progress has become too slow to compensate for the increase in the capital coefficient; therefore, policies should aim at stimulating technical progress, either through more government research or through government support of private research.
2.
The superior growth performance of Japan and, in most recent years, of the United States has been taken by European countries to back the relevance of the technology approach:
Whilst Japan for a long time had acquired the image of mainly imitating foreign techniques, i.e. of successfully catching up, it is today widely held that Japan also, like the United States, is more successful in producing new (and high) technologies than 2
Western European countries . In fact, the phrase "Eurosclerosis" precisely describes the alleged (relative) inability of Western Europe to innovate. Similar to the 1960s "gaps" have again been discovered, this time in the fields of, inter alia, microelectronics, communication techniques, robotics and gene engineering.
3.
One way out of deficits in high technology application would, of course, be importing technologies . However, the -2 -world's most important exporter of technology, the United States, has been increasing her efforts to curtail such outflows. Whilst part of these efforts is strictly for military ends, there is also a widespread feeling in the United States that the country could lose ground technologically on account of too many or too cheap high technology exports .
Quite obviously, European countries as well as the United
States suspect each other to overtake in the technologies race.
Suspicion has its roots. As far as these roots reach into the past one can analyse which countries gained and which countries lost in the race. With respect to past performance, at least, somebody's suspicion must be wrong.
5.
In the following it is first tried to present a complete picture of invention performance of six countries (France, Italy, Japan, United Kingdom, USSR, West Germany) relative to the United States over the past twenty years. We call this picture "complete" because all 41 industries according to the two-and three-digit Standard Industrial Classification level are included for the whole period . The aim of this fact-finding section is to identify the winners, losers, and also-rans in the technology race by industry over the past two decades. In the second part, hypotheses to explain why some countries performed better than others are discussed and empirically tested. Among these hypotheses are the development of international economic integration as well as the "research-socialism-hypothesis", problems . Also, data are analysed in "share" form, which circumvents some of these lag problems -unless, of course, U.S.
authorities have discriminated against (or in favour of) foreign patent applications in,a manner varying over time.
The assessment has three analytical parts. One is about the average performance of six industrial countries, including the For each field of activity in each country the following straightforward exponential trend was calculated:
Patents.
, .
•j b*t 4 = a*e Patents 9. Looking at high technology industries (defined as SICfields 289, 283, 351, 354, 357, 369, 366, 367, 376, 372, 38 excl. 3825) reveals that West Germany, closely followed by Japan, had the highest country share of patents granted to Non-U.S. citizens (table 1) ; however, a comparison of high technology performance with average performance (in all fields of technology) shows Japan leading distinctly. Since all these ratios -6 -are comparisons with the United States one arrives at the result that the U.S. did not perform in any way superior or even equal 14. Inter-country differences are such that the dynamics of patent grants was most rapid in the case of Japan, with the USSR in her wake. All other countries' dynamics was below Non-U.S. companies' own funds. Of course, it would be interesting to also seperately include the bleak inner space; this core area comprises defense R&D performed in the government sector.
However, it seems impossible to obtain internationally comparable data in this respect, not even by inference.
The expected sign of the RESOC variables is unsure, at least 20 debatable . The authors' prior is that R&D under public control is less efficient, and that efficiency decreases with the -17 -intensity of control. Thus, the stronger a government's interference in overall R&D activities, the less efficient the coun-21 try should be in overall invention performance . Indeed, markets for technologies seem to have always been at the very heart of government interventions, be it due to defence and Power Act" (1977), the "Export Administration Act" (1978) 22 -generally discriminate technology producing U.S. companies by reducing their revenues from abroad. In the short run, U.S.
buyers may profit from an increased supply when American producers have no choice but to sell domestically; in the long run, however, domestic price decreases together with the artificially reduced foreign demand provide disincentives for U.S. technology producers.
Despite these considerations arguments can also be found which back the opposite prior, namely that government financed R&D can 23 have a generic function in the invention process . It is for -18 -this ambivalance that the following empirical test will use the more rigorous two-tail test of the RESOC variables.
(e) In addition, the lag variable will be introduced in the time series analysis. This variable is commonly used to solve econometric problems in order to arrive at estimates unbiased by serial correlation. I.e. all variables that might have an important effect besides integration, catching up, and the ways of R&P financing should be caught by this procedure. Correspondingly, the Durbin h-statistic had to be applied instead of the simple Durbin-Watson-statistic. A reader interested in the total magnitudes of the impact of the exogenous variables, and about the number of years it takes to achieve complete adjustment to changes in these variables may also interprete the lag variable as the familiar Koyck-lag" 2.
Results At first glance the first two pool equations contradict with respect to the ND and FE variable.The econometric explanation is multicollinearity: FE and ND are negatively correlated. The two estimates say that a high share of companies' own funds improves a country's patenting performance and a high share of government R&D subsidies disimproves it -which seems to be confirmation of the same message by the two different estimates.
19.
21. Individual country results vary around the pool estimates, as should be expected. Grosso modo, also time series analyses confirm the relevance of the hypotheses tested, though with less force.
-The integration effect is particularly weak in the case of West Germany and Italy (for all industries as well as for high technology fields).
-Catching up, the strongest explanatory variable regarding significance levels and expected signs, in time serie shows -20 -distinctly lower levels of significance as compared to the pool regression.
-RESOC is only significant in some cases ; in these cases, however, signs are negative like in the pool regression.
-The FE variable turns out to be the weakest. Except for West
Germany (all industries) and Italy (high technology fields) the companies 1 own efforts did not significantly influence relative invention performance in the United States. The two exceptions exhibit the "wrong sign" in terms of the prior described above.
As should be expected the LAG variable in the time series regressions is quite strong, implying that a considerable part of current invention performance is determined by past performance.
22. The country regressions, however, seem to improve with closer inspection. (3) 8 ( It should be noted that all countries considered here had a worse position regarding "dynamics", or even a negative one (like West Germany, and France) in the field of guided missiles (SIC 376) ; this worsened the overall high technology position of Non-U.S. countries considerably. With respect to the data of the USSR, the calculated dynamics (most obvious in the field of electronic components, SIC 366+367) can be overestimated due to the sometimes very low starting level (see also Own calculations.
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